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DEPA~ TM~ NT or TH~ ARMY
PHILADELPHIA DISTRICT. CORPS O~ ENGINECRS

~~~~~~~~~~ CUSTOM HOUSE—ID S CHESTNUT STRUTS
PHILADELPHIA. PENNSYLVANIA ISIO

IN ~ 1P1.V .S,I. tO _____________________________

NAPEN-D gCESStON b r  ‘p
NTI3 Wh ite Section ~~
DDC Bt1f Section ~
UNANNOUNCED
JUSTIF 1CM ION

Honorable Brend.an T. Byrne 1)7 SE P 1978Governor of New Jersey
Trenton , New Jersey 08621 — 

it - — —
Di~t. A~!!1~~~J/or SPECIAL

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Haledon Reservoir in
Passaic County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment of the
darn ’s condition is given in the front of the report .

Based on visual inspection, available records, calculations and past
operational performance , Haledon Reservoir Dam, a high hazard potential
structure, is judged to be in good overall, condition. Also, the spiliway
is considered seriously inadequate since 36 percent of the Probable
Maximum Flood ( FMF) would overtop the darn. The seriously inadequate
spillway is assessed as an UNSAFE , non-emergency condition, until more
detailed studies prove otherwise or corrective measures are completed.
The classification of UNSAFE applied to a. dam because of a seriously
inadequate spiliway is not meant to indicate the same degree of emergency
as would be associated with an UNSAFE classification applied for a
structural deficiency. It does mean, however , that based on an initial
screening and preliminary computations, there appears to be a serious
deficiency in spilivay capacity so that if a severe storm were to occur ,
overtopping and failure of the dam would take place , significantly in-
creasing the hazard of loss of life downstream from the darn. To insure
adequacy of’ the structure, the following actions , as a minimum, are
recocinerided :

a. The spiU.way’a adequacy should be determined by a. qualified
professional consultant , engaged by the owner , using more sophisticated
methods , procedures and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1979. In the interim a detailed emergency operation
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NAREN_D
Honorable Brenda.n T . Byrne

plan and warning system, should be promptly developed. Also, during
periods of’ unusually heavy precipitation, around-the-clock surveillance
should be provided.

b. Within six months from the date of approval of this report ,
engineering studies and analysis should be performed to determine the
dam and spiliway foundation condition and structural stability. This
should include test borings to determine material properties relative
to stability and seepage and installation of piezometers to facilitate
seepage studies. Any remedial measures found necessary should be initi-
ated within calendar year 1979.

c. Within six months of the date of approval of this report, the
following remedial actions should be completed:

(1) All brush and trees should be removed from the downstream slope
and the area seeded to develop a growth of grass for surface erosion
protection .

(2) The erosion which has occurred on the upstream crest of the
embankment should be repaired. An effective method of protecting the
embankment from future erosion should be implemented.

d. Within three months of the date of approval of this report, the
leakage through the joints of the spil].way conduits and around the
conduit should be repaired. Also, an Operation and Maintenance manual
and program should be developed and utilized.

A copy of the report is being furnished to Mr. Dirk C . Hofman , New Jersey
Department of Environmental Protection, the designated State Office
contact for this program. Within five days of the date of this letter ,
a copy will also be sent to Congressman Robert A. Roe of the Eighth District.
Under the provisions of the Freedom of Information Act , the inspection
report will be subject to release by this office, upon request , five da~rs
after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia, 22161 at
a reasonable cost. Please allow four to six weeks from the date of this
letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection . We accordingly
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NA?EN-D
Honorable Brendan T. Byrne

request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours,

1 m d  ~Ti~~5 ~ I~~~~~~~~
’

As stated Colonel, Corps of Engineers
District Engineer

Cy Fuzn:
Mr. Dirk C. Hoibian, P.E.
Department of Environmental Protection
l~47l Prospect Street
Trenton , New Jersey 08625
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HALEDON RESERVOIR (NJ00021)

CORPS OF ENGINEERS ASSESSMENT OF CENERAL CONDITIONS

This dam was inspected on 29 June and 7 July 1978 by Rar r is—ECI under
contract to the State of New Jersey . The State , under agreement with the
U.S. Army Engineer District , Philadelphia , had this inspection performed
in accord ance wi th the National D. Inspection Act , Pub lic Law 92—367.

The Maledon Reservoir Dam, a high hasard potential structure , is jud ged
to be in good overall condition . Also , the spiliway is considered
seriously inadequate since 36 percent of the Probable Max imum Flood (PMP)
would overtop the dam . The ser iously inadequate spillway is assessed as
an UNSAFE , non-emergency condition , unti l more detailed studies prove other-
wise or corrective measures are completed. The classification of UNSAFE
applied to a dam because of a seriously inadequate spillway is not mean t
to indicate the s~~~ degree of emergency as would be associated with an
UNSAFE classification applied for a str uc tural deficiency . It does mean ,
however, that based on an initia l screening and prel iminary computatio ns,
there appears to be a serious deficiency in .pillway capacity so that if
a severe stor m were to occur , overtopping and failure of the dan would
take place , significantly increasing the haz ard of loss of life downstr eam
fro m the dam. To issurs adequacy of the structur e , the following actions ,
as a minimum , are recameended :

a. The spillway ’s Msquacy should be determined by a qualified
professional consultant , engaged by the owner , using more sophisticated
methods, procedures and studies within six months from the date of
approval of this report . Any remedial measures necessary to insure
the adequacy of the spiliway and to prevent overt opping should be
ini t iated within calendar year 1979. Tn the interim , a detailed
emergency operation plan and warning system , should be promptly
developed. Also, durin g periods of unusually heavy precipitation ,
around—the—clock surveillance should be provided.

b. Within six mouths from the date of approval of this report ,
enginee r ing stud ies and analyses should be performed to determin , the
dam and spiliway foundation condition and structura l stability . Thi.
should include teat borings to determin e materi al properties relative
to stability and seepag e and installation of piezometers to facilitate
seepage studies. Any remedial measures f ound necessary should be
initiated within calendar year 1979.

c. Within six months of the data of approval of this report ,
th. following actions should be completed .

(
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S

(1) All brush and trees should be removed from the downstream
slope and the area seeded to develop a growth of grass for surface
erosion protectio n.

(2) The erosion which has occurred on the ups t re am crest of the
embankment should be repaired . An effective method of prot ecting the
emba~~~-nt from future erosion should be implemented.

d. Within three months of the date of approva l of this report ,
the leakage through the joints of the spillway conduits and around
the coaduit should be repaired. Also , an Operation and Mai ntenance
manual and program should be developed and utilized .

APPR OV —?;-4;:: e-~~~~~1~%-t.~
~~~~~~~~~~~~~ ~~. ~~~‘ —‘Colonel , s of Engineers
District Engineer

DATE: .~7; 74i~

4.
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PHASE I INSPECTION REPORT
NATIONA L DAM SAFETY PROGRAM

Name of Dam : Haledon Re servoir Dam , I.D. NJ0002 1
State Located : New Jersey
County Located : Passaic
Stream : Molly Ann Brook
Date of In spection: June 29 , and July 7 , 1978

Assessment of General Condition

Haledon Reservoir Dam is in good condition with wet

areas evident along the toe. W wever , no flowing seepages were
found . The downstream slope is heavily overgrown with brush and
trees , and there are several mino r small erosions at the upstream
edge of the crest due to minor ri prap fai lures.  The spiliwa y inlet
and conduits are in good condition , but there is significant

leakage around the lef t  condui t pi pe at the inlet structure . There
was also minor leakages into the conduits at the pipe joints.

The general condition or adequacy of Haledon Reser-

voir Dam is considered questionable in view of its lack of apiliwa y

capacity to pass the PMF, or even one—half of the PMF without

overtopping the dam. The spiliway is capable of passing a flood

equal to 35% of the PMF.

At present , the engineering data available is not

sufficient to make a definitive statement on the stability of the

earth emban1~nent.

q
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The following remedial action., therefore , are suggested
along with a timetable for their completion.

1. Studies to augment the spiliway discharge capacity should

be undertaken within six months .

2. Repairs should be made within 3 months to stop the

leakage through the joints of the spillway conduits and

around the conduits in the inlet structure .

Furthermore , while of a less urgent nature , the follow—

ing additiona l action is recommended and should be carried out

wi thin a reasonabl e period of time.

1. All brush and trees should be removed from the downstream

slope to avoid problem s which may develop from their

roots. The embankment ahould then be seeded to develop a

growt h of grass for surface erosion protection .

2. A program should be developed to monitor possible seepage

through the embankment.

3. The erosion which has occurred on the upstream crest of

the embankment should be repaired . An effective method

of protecting the embankmen t from future erosion should

be implemented .

Robert Cershowitz, P.E.



I

______ 

Ills ~; :;-~ ~

~~~~~~~~~~~~~~~~~ 4fl~4’
I .1•

I’

I4~~ ~~~~~~~~~~~~~~~~.‘ -~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — .I~

~~~ ~~~~~~~~~~~~~~~~~~~~~~~ V&
~~~~~~~ ‘~ %1~ • I~

-I~
-
.

• ..~ o •~

• 4 .
N

~~~~~~~~

— --- ---- - -• • - _ ___-.--- —e - -_ _ _

• • -



TABLE OF CONTENTS

ASSESSMENT CF GFNE RAL CONDITION

SECTION 1 PROJECT INFORMATION 1

1.1 General 1

1.2 Description of Project 2

1.3 Pertinent Data  5

SECTION 2 ENGINEERING DATA 9

2.1 Design 9

2.2 Construction 9

2.3  Operat ion 9
2.4 Evaluation 10

SECTION 3 VISUAL INSPEC T ION 12
3.1 Findings 12

3.2 Evaluation 15

SECTION 4 OPERATION PROECEDURES 16
4.1 Procedures 16

4.2 Maintenance of Dam  16
4.3 Maintenance of Operating Facil i t ies  . . .  16

4.4 Evaluation . .  17

SECTION 5 HYDRAULIC/HYDROLOGIC 18

5.1 Evaluation of Features 18

SECTION 6 STRUCTURA L STABILITY 21

6.1 Evaluation of Structural Stability . * . . . 21

- — - -~~~~—--—-——-- - - - --- --- --- - -  - _ _ _ _



TABLE OF CONTENTS

(Continued)

Pagt’

SECTI ON 7 A S S E S S M E N T / R E M E D I A L  MEASURES 24

7.1 Dam Assessnent 24

7.2 Remedial Measures 25

7.3 Recommendations 26

P LATE S

No.

VICINITY MAP I

GEOLO GIC MAP 2

DAM DRAWINGS 3-4

A PPE ND ICES

APPENDIX A — CHECK LIST — VISUAL OBSERVATIONS

CHECK LIST - ENGINEERING , CONSTRUCTION
MAINTENANCE DATA

APPENDIX B — PHOTOGRAPHS

APPENDIX C — SUMMARY OF ENGINEERING DATA

APPENDIX D — HYDROLOGIC COMPUTATIONS

APPENDIX E — STABILITY CALCULATI ONS

4,



PHA SE I IN SPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

HALEDON RESERVOIR , ID. NJ00021

SECTION 1: PROJECT INFORMATION

1.1 General

a .  Autho r i t y

The Nat iona l  Dam Inspec t ion  Act (Publ ic  Law 92—
367 , 1972) provides  for  the Nat iona l  Inventory and Inspect ion
Prog r rn by the U. S.  Army Corps of Fngineers.  This inspection
was made in accordance with  th i s  au thor i ty  under Cont rac t  C—
FPM No. 35 wi th  the State of New Je r sey who , in turn , is

contracted to the Philadelphia Di strict of the Corps of

Eng ineers .

b. Purpose of Inspection

The visual inspection of the Haledon Reservoir  was
made on June 29, and Jul y 7, 1978. The purpose of the inspec-

tion was to make a general assessment as to the s t ruc tu ra l
integ r i t y  and operational adequacy of the dam embankment and
i t s  a ppu r tenan t  s t ruc tu res .



c. Scope of Report

This report summarizes available pertinent data

relating to the project; presents a summary of visual observa-

t io ns made dur ing  the Field Inspection ; presents  an evaluat ion

of h yd ro logic and hyd raulic conditions at the site ; presents

an evaluation as to the s t ruc tura l  adequacy of the various
project features; and assesses the general condition of the

dam with respect to safety.

1.2 Description of Project

a. Desc r ip t ion  of Dam and Appu rtenances

Haledon Reservoi r  Dam is a rolled earth embankment

w i t h  ve r t i ca l  conc rete core wall .  The dam has a s t ra ight  axis
with overall length of about 625 feet , and an embankment
height of about 25 f e e t .  The core wall is completely covered

b y the e a r t h f i ll .  The crest of the dam is 10 fee t  wide , is

paved with asphal t  and is used only as a foo tpa th .  The
upst ream and downstream slopes both are 2 hor izonta l  to

1 ve r t i ca l .  The upstream face of the dam is protected by

12 inches of rock riprap.

The or igi nal plans fo r  the dam called fo r the

concrete core wall to extend 3 feet Into firm rock to form a

c u t o f f .  The embankment was t~ be p laced on natural ground

a f t e r about 2 fee t  of topsoil had been removed .

The in take st ruc tu re and ra w wate r supply  li n e to

the Haledo n Municipal Water Treatment  Plant cons t i tu tes  the
out le t  wo rks for the reservoir. The intake st ructure  is a
reinforced concrete rec tangular tower located in the reservoir

2
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at  the up stream toe near the rig ht abutment.  Four 12—inch

d iamete r pipe s th roug h the upstream tower wall provide multi-

level inlets to the intake tower. Each of the in let pipes has

a sc reen on the outside and a control gate in the wet well

inside the tower . A concrete block masonry building on top of

the co nc rete s t ruc ture  provides weathe r protection for  the

equipmen t inside the tower. A 16—inch diameter water supply

p ipeline passes di rectly under the embankmen t and connects
di rect ly to the water treatment p lant .  A maximum of 2.5 mil-

lion gallons per day can be passed through the water treatment

plant. There is no bypass or branch outlet on the 8upply

p ipeline .

The emergency sp illway is an ungated drop inlet and

t r i ple conduit  under the embankment. The drop inlet is

rectangular in plan with the long axis parallel, to the dam and

outside d imensions of 21 fee t  5 inche s by 12 fee t  8 inches.

The rim of the drop inlet is a broad—cre sted weir 8 inches

wide and Is 4 feet below the crest of the dam. A concrete

t ra shrack s t ruc tu re  surrounds the drop inlet s t ruc ture  to keep
out logs. The top of the trashrack is 1 foot  above the crest

of the drop inlet. The Invert of the drop box at the condui t

Is 9.4 feet below the crest. The conduits discharge , through

a reinforced concrete headwall structure , into a shor t , well—

defined natural channel with rocky bottom and wooded slopes.

A small lowe r pond is on l y about 60 f eet f r om the toe of

Haledon Reservoir Dam. The pond is formed by a low dam less

tha n 25 fee t  high an d the pond storage is less tha n 50 acre—

feet.

3
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b. Location

Haledon Reservoir Is located in Passaic County,

New Jersey, and is accessible by way of High Muuntain Road.

The dam is on land owned by the Borough of }~ ledon with

private roadway access to the left abutment.

c. Size and Hazard Ciassification

Haledon Reservoir is classified in the dam 8iZe

category as being “small”, since Its storage is less than

1,000 acre—feet and its height is less than 40 feet. Since

failure of the dam could cause loss of life and extensive

property damage , a hazard potential classification of “high”

has been assigned to the project.

d. Ownership

Haledon Reservoir is owned by the Borough of

Haledon , 408 Morrissee Avenue, Haledon , New Jersey.

e. Purpose of Dam

Haldeon Reservoir is the source of raw water for

the Borough of Haledon water treatment plant , and no other use

of the lake or dam is allowed.

f. Design and ConstructIon History

The dam was designed and constructed in 1926. A

few drawings and hydraulic calculations prepared at that time

by A. V. Cuddeback , for the Borough of Haledon , are available

from the New Jersey Department of ~~vironmental Protection.

No computations for the design of the embankment or structures
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are available for review. It was reported by the owner’s

representative that the WPA made some improvements in

the 1930’s , but the detai ls of the improvements were not known

to him. The present structure closely resembles the

1926 plans so that the nature of the improvements is not

readily apparent.

g. No rmal Operational Procedures

The discharge from the reservoir is normally

regulated by the water treatment plant to meet its raw water

requirements. The policy is to keep as much water as possible

in the reservoir . Therefore, the water level varies primarily

according to rainfall. The normal variation is only a few

feet with occasional drops to 6 or 7 feet. Rarely is the

reservoir nearly drained during drought periods such as

occurred in 1947.

1.3 Pertinent Data

a. Drainage Area — 1.6 square miles

b. DIscharge at Damsite

Maximum known flood at damsite N.A.

Warm water out le t  at pool elevation N.A .

Diversion tunnel low pool outlet at pool elevation N.A.

Diversion tunnel outlet at pooi elevation N.A.

Gated spillway capacity at pool elevation N.A.

Gated spilivay capacity at maximum pool elevation N.A.

(
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IJngated spiliwa y capacity at maximum pool elevation 750 cfs
(El. 416.06)

Total spillwa y capacity at maximum pool elevation 750 cfs

c .  Elevation ( Fe e t  above MSL)

Top of dam 416.06

Maximum pool—design surcharge 416.06

Full flood control pool N.A.

Water supply pooi 412

Spiliwa y crest 412

Upstream portal invert diversion tunnel N.A.

I~ wnstream portal invert diversion tunnel N.A.

Streambed at centerline of dam 20’ + (Estimated)

Maximum tailwater N.A.

d. Reservoir

Length of maximum pool 4,000 feet (Estimated)

Length of water supply pool 2,800 feet (Estimated)

Length of flood control pooi N.A.

e. Storage (kre—Feet)

Water supply pool 657 acre—feet (El. 412)

Flood control pool N.A.

Design surcharge $23 acre—feet (El. 414.35)

Top of dam 979 acre—feet (El. 416.06)

6
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f. Reservoir Surface (Acres)

Top of dan 99 acres (El. 416.06)

Maximum pool 83 acres (El. 414.35)

Fl ood co n t rol pool N.A.

Wa ter supply pool 58 acres (El . 412)

Spill way crest 58 ac res (El . 412)

g. Dam

Type Eanbanlaiient with concrete core wall

Length 625 feet

Haigh t  25 feet

‘rop width 10 feet

Side slopes 2 horizontal to I vertical

Zoning Core wall with rolled earthfill shells

Impervious core Core wall

Cutoff Core wall

Grout curtain None

h. Diversion and Regulating Tunnel (N.A.)

I. Spiliway

Type Drop inlet and conduits

Conduits Three 42—inch diameter concrete conduits

Crest elevation 412

1’
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I
Gates N.A.

Upstream channel Reservoir

Downstream channel Well defined channel with some cobble and
boulder protection

j. Regulating Outlets

Four 1 2—inch diameter Inlets provided with sluice gates and

one 16—inch diameter outlet condui t , located at the right end of

the dam. The outlet supplies water to the filter plant and may

not be used for the purpose of reservoir drawdown.

8
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SECTION 2: ENGINEERING DATA

2.1 Design

A set of drawings for alternative designs for the darn

and spiliway structures were available in the files of the New Jer-

sey Department of Rovironmental Protection. A few hydraulic

calculations for the spiliway design were available also. The

plans for the concrete core wall and earthfill alternative corre-

spond well to the present structures as observed.

2.2 Construction

No records have been found as to the construction

history of the dam . The source and quality of the embankment

material, is unknown. The plans called for rolled embankment, but

the moisture content and compaction equipment used are not known.

2.3 Operation

Records of daily flows through the water treatment plant

and reservoir level are kept by the plant operators.

9
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2.4 Evaluation

a. Availability

The availability of engineering data is very poor.

The only data available are the drawings pertaining to origi-

nal alternative plans for the dais and spiliway, which can be

obtained from the New Jersey Department of Fnvironmental

Protection. The “as—built” spillway dimensions are as shown

on Plate 4, and not as shown on Plate 3.

b. Mequacy

The available engineering data is not sufficient to

perform a comprehensive, definitive stability analysis of the

embankment. Data needed to fully assess the stability of the

dam includes:

1. Subsurface information at the damsite , including

engineering properties and parameters of the bed-

rock.

2. Soil properties of the embankment .

3. Location of the phreatIc line within the aam section

at several cross section lines includ ing the maximum

section.

4. Verification of , and the vertical extent of the core

wall.

10
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A check list of engineering construction and maintenance data
Is included in Appendex A.

c. Validity

The field inspection appears to substantiate the
available plans and sections to the extent that could be
determined by visual observations .

(
11
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SECTION 3: VISUAL INSPECTION 4

3.1 Findings

a. General

The visual inspection made of Haledon Reservoir Dam
d id not reveal any signs of distress in the dam or appurte-

nances. The dam appeared to be in reasonably good condition

and adequately maintained .

b. Dam

The embankment appeared to be made up of cohesion—

less soil. The geometry of the embankment conform s to the

1926 plans with a 2 to 1 downstream slope and a 10 foot wide

crest. The upstream slope was below water level at the time

of the inspection. The downstream slope was heavily overgrown

with brush and trees up to 8 inches in diameter. The upstream

slope also supported a growt h of brush and weeds near the

crest. A paved road , with several longitudinal cracks , lies

alo ng the crest , however , the c racks are not believed to be
related to movement of the dam . No evidenc e of vertical or
ho r izonta l  movemen t of the dam was detected .

The dam appears to have been raised about 1 foot

with g ranular mater ia l .  The top 3 to 4 feet  of r iprap  appear
hand placed and form a near 1 to 1 slope . Erosion appears to

have removed soil from four locations on the crest ; the f i r s t
nea r the right side of the spil iway; the last approximately

12



100 feet fa rthe r ri ght . The areas are semi—c ircular ,

3 to 5 feet in diameter and about 2 to 3 fee t  deep. Numerous

minor riprap fail’ en are apparent near the crt’st .

Basalt is exposed in the left side of the discharge

‘hannel . The basalt is broken into fragments averaging

2 inches In size . The slopes mantling the basalt contain

silt , clay and coarse granular material to the size of boul-

ders. The right abutment is made up of red sandstone of the

Brunswick Formation.

No flowing seepage was observed on the slope , along
the toe or further downstream of the dam. Standing water was

observed near the toe of the dam about 50 feet right of the

discharge channel . The water table was found to be about

6 inches below ground surface along the toe of the dais,

however , this could be attributed to the small impoundment

Immed iatel y downstream of the dam. Water was observed flowing

from the right abutment about 100 feet downstream of the dam,

but Is not believed related to the dam , rather , may be attri-

buted to ground water runoff from a nearby hillside or an

abandoned storm sewer.

c. Appurtenant Structures

1. Spillwa y

The concrete drop inlet s t ruc tu re  and surroun-
ding conc rete trashrack are In excellent condition. No

evidence of structural c racking or spalling could be

found . ?‘bst of the joints in the precast concrete pipe

cond u i t s  a r e leaki ng smal l  qua n t i t i e s  of clear wa te r all

13
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aroun (l the p i pe. The joint between the outside of the

l e f t  condui t and the dro p I n l e t  w a l l  was l e a k i n g  severa l

gallon s per m i n u t e  of ( l e ar  w a t e r .

2. (kitlet Works

Only  the  uppe r f ew  f e e t  of t h e  c o .~~re t e  in t ak e

towe r and the  cover ing  concre te  block b u i l d i n g  were

v i s i b l e  to i nsp e c t .  The s t r u c t u r a l  conc rete  and bloc k

m a s o n r y  appea r s  I n  good rood it  i o n .  The co n t r o l  gates a n d

raw wa te r  s u p p i y  l i ne  could not be inspec ted . The fou r

s l i d e  ga tes  located In the o u t l e t  ga te  house are  a l l

functional and appear to be w e l l  m a i n t a i n e d  and in v e r y

good condition.

d~ R e s e rv o I r  Area

The r e s e r v o i r  r im Is gentl y sloped and no fudlca—

tions of instability wer e r e a d i l y  ap p a r e n t .  The slopes above

t h e  r e s e r v o i r  ar e  h e a v i l y wooded . No bu l i d i n g s  u r  (Iwe l l in g s

a re  b u i l t  on or  near the shoreline .

e.  Downstream Channel

The downst ream channel is wcl I d e f i n e d , f r e e  u f

vegetatl .)n and protected by numerous cobbles and boulder s .

The s ide  slopes v a r y  f rom s t e ep  t o  m o d e r a t e  and suppor t  I rees

and brush . O n l y  m i n o r  e ros ion  c o u l d  he observed In a f ew
areas.

1
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3.2 Evaluation

At the t i m e  of the Inspecti on the dam did not exhibit

any signs of distress. The ab u t m e n t s  appeared to he in  good

c o n d i t i o n .  Overal l , the darn appears  to be in good c o n d i t i o n .

Reservoir slopes show no apparent signs of instabilit y and are not

be l ieved  a p o t e n t i a l  haza rd  to the dam.

I
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SECTI ON 4: OPERATIONA L PROCED u RES

4 . 1  Procedures

Because the Haledon Reservoir Dam is used to Impound

w a t e r  f o r  the Bo roug h of Ikiledon water treatment p l a n t , the policy

is to  maintain as much  water as possible in the reservoir. Thus,

w a t e r  is released normally onl y through the  treatment plant. The

sp i I iway releases excess flow during storms after the reservoir has

been f i l l e d .

4 .2  M a i n t e n a n c e  of the  Dam

The dam is under dail y surveillance by the water treat-

ment plant personnel. Repairs are made by the Public Works Dopart—

ment of the Borough of Haledon as they deem necessary.

4.3 Maintenance of Operating Fac1lities

Regular maintenance of the gates , valv es and equipmen t

i n the Intake structure and raw water supply l ine is per f o r med by
the treatment plant operators.

0

V

4
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4 .4  Evaluation

Maintenance of the facility is in the hands of the

Borough of Haledon , Department of Public Works. The procedures are

ofl a simpl e , as—needed basis. In view of the greater public

interest In dan safety, the following procedures should be initi—

ated .

I. An annual visual inspection of the dam utilizing the

Corps of Engineers  check list conducted by the

Borough’s engineer ing represen ta tive or the

DPW supervisor.

2. Formal da ily logging of reservoir levels.

3. Formal logging of maintenance at dam , be it repairs ,

inspect io n or reservoir  dredging.

V
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SECTION 5: HYDRAULIC/ HYDROLOGIC

5.1 Evaluation of Features

a. Design

Haledon Dam is located on the nor theast corner of

the Bo roug h of Nor th Haledon. The drainage area above the

Haledon Dam on the Molly Ann Brook is 1.6 square miles. A

drainage map of the wate rshed of Haledon dam site is presen ted

on Plate 1, Appendix D.

Elevations within the watershed range from

approximately 412 fee t  above mean sea level at the damsite to

over 500 feet  above mean sea level in the upper portion of the
wate rshed.

Land use patterns within the watershed are mostly

urban with some forested land s in the areas near the

reservoir. Most of the urban areas are located along the main

streets and highways.

The evaulation of the hydraulic and hydrolog ic

fea tu res of Haledon Dam was based on criteria set fo r th  in the

Corps guidelines and additional guidance provided by the

Philadelphia Distric t, Corps of Engineers. The Probable

Maximum Flood (PMF) was calculated from the Probable Maximum

Precipitation using Hydroneteorological Report No. 33 with

standard reduction factors. Doe to the small drainage area of

Haledon Dam, the SCS triangular hyd rograph , transformed to a

curvilinear hydrograph , was adopted for developing the unit

hyd rograph. The derived unit hydrograph is presented in

Appendix D.
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Initial and infiltration loss rates were applied

using SCS procedure to the Probable Maximum Storm rainfall to

obtain rainfall excesses. The rainfall excesses were then

applied to the unit hydrograph to obtain the PMF hydrograph

utilizing program HEC—1.

The computed peak discharges of PMF and one— half

the PMF are 7,920 cfs and 3,960 cfs , respectively.

Both the PMF and one—half the PMF inflow

hyd rographs were routed through the reservoir by the Modified

Pul~ Method , also utilizing computer program HEC—1. The peak

outflow discharges for the PMF and one—half the PMF are

6,478 cfs and 2,054 cfs, respectively. Both the PM? and one—

half the PMF result in overtopping of the dam.

The s tage—outf low relation for the spiliwa y was
prepared from field notes, sketches and limited construction

d rawings. The reservoir stage—capacity data were based on the

U.S.G.S. quadrangle topographic maps in combination with data

g iven in the National Dam Sa fe ty  Inventory Table. Reservoir
storage capacity include for surcharge levels exceeding the

top of the dam and the spillway rating curve assumed that the

dam remains intac t during routing. In the routing

computations , the discharge through outlet facilities was

excluded due to its insignificant magnitude as compared to the
spillway discharge and the PMF. The spillway rating curve and

the reservoir capacity curve are presented in Plates 2 and 3

of Appendix 1), respectively.
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I
b. Experience Data

No record s of reservoir stage or spi l lwa y discharge

are maintained for this site . }bwever, accord ing to the owner

of the dam , the maximum reservoir level was never higher than

the crest of the embankment.

c. Visual Observation

The spiliway structure and the app roach channel ar e

well defined . No new urbanization was noted in the reservoir

area. The downstream channel is also well defined with heavy

riprap along river banks, but with thick tree growth.

d. Overtopping Potential

As indicated in Section 5.1—a ., both the Probable

Maximum Flood and one—half the Probable Maximum Flood , when

routed through Haledon Lake Reservoir result in overtopping

the dam. The spillway and reservoir surcharge capacities are

too small to accommodate the peak flows. The PM? and one-half

the PMF overtopped the dam by 2.09 feet and 0.54 feet , respec-

tively. The spiliway is only capable of passing a flood equal

to approximately thirty—five percent of the PM? without

overtopping the dam. Since one—half the PM? is the minimum

Spillway Dasign Flood (SD?) for this dam, according to the

Recommended Coidelinea for Safety Inspection of Dams by the

Corps of Engineers, the spillway capacity of the Haledon Dam

is considered “Inadequate”.

V
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SECTION 6: STRUCTURA L STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

There are no signs of embankment sloughing, rock

slides or slumps on the downstream side. The upstream side of

the embankment was almost completely under water and was not

accessible for visual inspection. Some erosion, as described

in Section 3.lb , was observed near the crest on the upstream

side.

Neither the spiliway drop inlet nor the discharge

headwall exhibited any evidence of undermining or misalign-

ment.

b. Design and Construction Data

No design computations were uncovered during the

report preparation phase. No embankment or foundation soil

parameters are available for carrying out a conventional
stability analysis on the embankment. No construction data or

specifications relating to the degree of embankment compaction

are available for use in the stability analysis.

c. Operating Records

No operating record. are available relating to the

stability of the dam.

V
4
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d. Post—Construction Changes

There are no records of post—construction changes.

It was orally reported that improvements were made to the dam

in the 1930’s by the W.P.A., but the exact nature of the work

was unknown.

From the visual inspection it appeared that the dam

crest was raised about 1 foot with granular material.

e. Static Stabi l i ty

A static stability analysis was performed on a

section , as defined in the 1926 Plan , titled Borough of

Haledon Water Improvements , to better assess the adequacy of

the structure. Bishops method of slices was used with assumed

parameters for the embankment and foundation materials. The

phreatic surface was taken at normal water surface elevation

upstream and assumed horizontal at ground elevation from the

downstream toe back to the core wall. lb failure circles were

passed through the core wall. The validity of the results

are , of course , a function of the assumptions made. The

results , which are given in Appendix E, did yield an accep-

table factor of safety for both the deep and shallow failure

arcs analyzed . The following parameters were assumed :

Fill Material and Foundation

Friction Angle — 300

Noist Unit Weight — 125 p . c . f.

Saturated Unit Weight — 130 p.c.f.

22
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I
Several f a u l t s , mapped by others , occu r west of the

dam , the closest bei ng about 2 , 500 f e e t .  The dam is located
in Seismic Zone 1 , as defined in Recommended Coidelines For

Sa fe ty  Inspection of Dams as prepared by the Corps of F aig i—
neers. In general , projects located in Seismic Zones 0,

I and 2 may be assumed to present no hazard from earthquake ,

provided the static stability conditions are satisfactory and

conventional safety margins exist.

0~

— 
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SECTION 7: ASSESSMENT / REMEDIAL MEASURES

7.1 Dam Assessment

a.  Sa fe ty

The dam has been inspected vi suall y an d a r eview

has been made of the available engineering data . This assess-

ment is subject to the limitation inherent in the visual

inspection procedures stipulated by the Corps of Engineers for

a Phase I report.

The safe ty  of Haledon Reservoir Dam is in quest ion

because the dam does not have an adequate spiliway capacity to

pass the PMF or even one—half of the PMF without overtopping.

Overtopping of the dam carries with it the danger of possible

progressive failure of the embankment. The dam ’s present

spillway capacity can pass only about 35 percent of the PMF.

No definitive statement pertaining to the safety of

the embankment can be made without acquisition of embankment

and foundation material engineering properties and determina-

tion of phreatic levels in the downstream part of the embank-

ment. The present embankment , however , has performed ad e-

quately since its construction in 1926 without failure or

evidence of instability. The stability analysis , with Its

limitations , does not reveal potential for serious elope

f a i l u r e .  The possibil i ty of minor sloughing may exist ,
particularly in the event of seismic excitation .

24
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The leakages into and around the spiliwa y conduits

should be stopped to prevent possible loss of fines from

embankment material.

b. Adequacy of Information

The information and data uncovered is not adequate

to perform a comprehensive , de f i n i t ive  evaluation of the dam ’s
s tab i l i ty .  Neverthele ss , in view of the past p erformance of
the dam, its present condition , and in light of the stability

calculations performed , it is not felt that additional infor-

mation on the engineering properties of the embankment and

foundation materials is necessary at this time .

c. Urgency

Studies to augment the spillway discharge capacity

should be undertaken within six months.

The repairs to stop spiliwa y conduit leakages
should be undertaken within three months.

7.2 Remedial Measures

a. Alternatives

The alternative available for increasing the

spillwa y capacity are:

1. Increasing the dam height , thus permitting a higher

discharge to pass through the spiliway without

overtopping .
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2. Enlarg ing  the exis t ing spillwa y to accomodate a

flood peak of at least one—half  the PMF.

3. A combinatiom of any of the above a l t e rna t ives .

The condui t leakages can be stopped best by pres-

su re grouting in the earth embankment behind the joints

through holes drilled in the concrete .

7.3 Recommendations

Based on the visual inspection and data evaluation

presented herein , the following action is recommended .

1. All brush and trees should be removed from the

downstream slope to avoid problems which may develop

from their roots. The embankment should then be

seeded to develop a growth of grass for surface

erosion protection.

2. 0 & M Procedures: The owner should initiate a

program of annual inspections of Haledon Reservoir

Dam , and the small storage pond dam utilizing the

standard visual check list in this report. Nead—

water and tailwater gages should be installed in the

dam , and read out during severe rainstorms and at

routine operating and maintenance visits to the dam.

A program should be developed to monitor possible

seepage through the embankment. A permanent log

should be kept of all maintenance and operating

events of the dam, lake and outlet passages.

26
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3. The erosion which has occured on the upstream crest

of the embankment should be repaired . An effective

met hod of protect ing the crest from fu tu re  erosion
should be implemented .

I
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APPENDIX B

PHOTOC.R.APRS

(All photos were taken on June 29 , 1978.)
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Photo 2 — View of crest  of dam from left abutment.
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CHECK LIST

HYDROLOGIC AND HYDRAULIC DATA

E N G I N E E R I N G  DATA

N ame- of Dam: Ha Fedon Reservoir Dam

DraInage Area: 1.6 square miles

Elevation Top Normal Pool (Storage Capacity) : 412. (657 AF )

Elevation Top Fl ood Control Pool (Storage Capacity): Nor app l ic abl e

Elevation Maximum Design Pool : 414.35 
_________________________

E l e v a t i o n  Top of Dam : 4 16.06 __________— — —

SPILF.WAY CREST:

a .  El e v a tio n :  412  
____________

h.  Type : Drop I nl e t  Sp i l iwa y
c. Width: Not app licable

d. Length:  Three 42 inch conduits

c Location Spillover : Left end of the dam

I .  Number and Type of Gates:  None

o UTLET WORKS :

a. Type : Four 12—inch dia inlets provided w/sluice~~~~~~jind

one 16— Inch din. condui t outlet —____

b. Location: Rig ht  end of t he dam

c. Entrance Inverts: 406.82 (upper 2—12” ); 398.75 (lower 2—12” );

391.73 (16” main)

d. Exit Inverts: Not applicable

e. Emergency Draindown Facilities: None (the outlet supplies 
—

water to filter plant)

IIyr)ROM E’rEoRoLO(;ICAL GAGES : (None)

a .  Type : 
__________________  ___________________  _______

h. Location:

. Records: ____________________________________________________

MAXIMUM NO N— 1)AMA GI N C DISCHARGE : 750 r f n  (Estimated ) 
_______________
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